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Substitution of a Dilacerated Impacted Maxillary Central Incisor with a Deep
Horizontal Impacted Canine
Abstract
The treatment of multiple impacted anterior teeth is challenging. Proper treatment plan, meticulous
biomechanics design and close collaboration with interdisciplinary team work are key factors to achieve
better esthetic and periodontal outcomes. For impacted tooth cases, CBCT images can provide more
detailed information about the location of the impacted tooth and its surrounding periodontal conditions
during treatment. This case report described the treatment of a mild skeletal Class III, facial asymmetry
teenager with dilacerated impacted maxillary left central incisor. Because of the unpredictable prognosis
of dilacerated impacted central incisor, our treatment goal was to forced erupt the deeply horizontal
impacted canine to substitute the central incisor. The total treatment duration was 50 months. The
impacted canine was aligned successfully while stable periodontal condition and occlusion were
achieved. Detailed progress and discussion will be illustrated in this case report.

Keywords
Multiple impaction; Impacted maxillary central incisor; Dilacerated incisor; Impacted maxillary canine;
Canine Substitution

Creative Commons License
This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 4.0
License.

This case report is available in Taiwanese Journal of Orthodontics: https://www.tjo.org.tw/tjo/vol34/iss3/5

CASE REPORT

Substitution of a Dilacerated Impacted Maxillary
Central Incisor with a Deep Horizontal
Impacted Canine
Wei-Lun Chang a, Szu-Ching Lee a,e, Hsuan-Hung Chen b,e,
Man-Tin Lui c,e, Tzu-Ying Wu a,d,*
a

Section of Orthodontics, Department of Stomatology, Taipei Veterans General Hospital, Taipei, Taiwan
Section of Periodontics, Department of Stomatology, Taipei Veterans General Hospital, Taipei, Taiwan
c
Section of Oral & Maxillofacial Surgery, Department of Stomatology, Taipei Veterans General Hospital, Taipei, Taiwan
d
School of Dentistry, Taipei Medical University, Taiwan
e
School of Dentistry, National Yang-Ming Chiao-Tung University, Taiwan
b

ABSTRACT
The treatment of multiple impacted anterior teeth is challenging. Proper treatment plan, meticulous biomechanics
design and close collaboration with interdisciplinary teamwork are key factors to achieve better esthetic and periodontal
outcomes. For impacted tooth cases, CBCT images can provide more detailed information about the location of the
impacted tooth and its surrounding periodontal conditions during treatment. This case report described the treatment of
a mild skeletal Class III, facial asymmetry teenager with dilacerated impacted maxillary left central incisor. Because of
the unpredictable prognosis of dilacerated impacted central incisor, our treatment goal was to force erupt the deeply
horizontal impacted canine to substitute the central incisor. The total treatment duration was 50 months. The impacted
canine was aligned successfully while stable periodontal condition and occlusion were achieved. Detailed progress and
discussion will be illustrated in this case report. Taiwanese Journal of Orthodontics 2022;34(3):156e165
Keywords: Multiple impaction; Impacted maxillary central incisor; Dilacerated incisor; Impacted maxillary canine;
Canine substitution

INTRODUCTION

T

he primary cause of eruption disturbance
and displacement of tooth eruption are genetic, systemic or local factors, including space
deﬁciency, trauma, obstruction, ankylosis, loss of
guidance of adjacent teeth and etc..1,2 With the
exception of third molar, the most frequently
impacted teeth are the maxillary permanent canines, with a prevalence from 0.92% to 2.2%.3
However, impacted maxillary central incisors are
less common,4 which may cause by pathological
obstruction or tooth malformation associated with
trauma history.5,6 Besides, there was increasing
incidence of ipsilateral displaced maxillary canine

in cases with impacted maxillary central incisor,
which was based on previous study.7 The aesthetics and functions of these cases with impacted
teeth in front are compromised and treatment
plan can be varied. The etiology, morphology,
periodontal conditions, location of impacted teeth
and the available space should all be taken into
consideration. This article presents a rare case
with impacted dilacerated maxillary left central
incisor and deeply horizontal impacted maxillary
left canine. After the two stage surgical exposure
procedures combined with orthodontic traction,
the impacted canine was successfully substituted
for the central incisor with acceptable esthetic and
periodontal outcomes.
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demonstrated that the root of impacted tooth 21 was
severe dilacerated, and there was limited palatal bone
over the tooth 21. The root proximity of tooth 21 and
22 were also noted. Moreover, the crown portion of
tooth 23 had already mesially migrated across the
lateral incisor. Fortunately, there was no sign of root
resorption of tooth 11 and 22. As shown in Table 1,
lateral cephalometric analysis indicated that the patient had mild skeletal Class III (ANB ¼ 1 ) with a
normal vertical growth pattern (SN-MP ¼ 33 ). Both
maxillary and mandibular incisors were mild retroclined (U1-SN ¼ 100.5 , L1-MP ¼ 88 ).

Clinical examination
The patient was a 16-years-old Taiwanese female
whose chief complaints were anterior teeth malalignment and spacing. She had no history of speciﬁc
systemic diseases or dental treatments. Extraoral examination (Figure 1) revealed that she had a straight
proﬁle with mild prominent chin. Facial asymmetry
was also noticed with chin deviated to her right side
by 3 mm in the frontal view. Her upper dental midline
was deviated to left by 2 mm, but lower dental midline
was deviated to right by 3 mm. Intraorally, anterior
crossbite (overjet ¼ 1.5 mm) with 4 mm overbite and
bilateral Class I molar relationship were noted. There
was a retained maxillary left primary canine (63). The
pretreatment panoramic radiograph (Figure 2)
showed that both 21, 23 were impacted. The conebeam computed tomography (CBCT) (Figure 3)

Diagnosis
According to these initial data, the patient was
diagnosed as mild skeletal Class III with facial asymmetry. An impacted maxillary left central incisor with
dilacerated root and a deeply horizontal impacted
maxillary left canine were the most difﬁcult condition.

Figure 1. Pre-treatment extraoral and intraoral photographs (June 30, 2016). Straight proﬁle with facial asymmetry (chin deviated to her right side).
Flat smile arc without gummy smile. Anterior crossbite, maxillary left central incisor and left canine couldn't be seen.
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Figure 2. Pre-treatment radiographs (June 30, 2016).

Treatment objectives

midline; (4) improve anterior esthetic appearance
and maintain acceptable proﬁle.

The treatment objectives were as follow: (1) try to
forcedly erupt either both or one of the impacted
tooth considering long-term functional and esthetic
problems; (2) eliminate anterior crossbite and achieve stable occlusion; (3) improve deviated dental

Option 1

Treatment alternatives
In this case, to deal with two impacted front teeth,
three treatment options were considered:

Extract 21 and 23, restore with dental implant (A) or bridge prosthesis (B).

A

B
Short treatment duration.
Esthetic compromised in adolescence. Highest treatment cost.
A removable partial denture might be needed temporarily for
anterior esthetic until vertical facial growth was complete.
Progressive alveolar bone loss over maxillary edentulous ridge
might be ongoing and jeopardize the future implant site.

Advantage
Disadvantage

Option 2

Forced eruption 21, extract 23, 24 substitute 23.

Advantage

Better esthetic outcome without prosthesis restoration. Lowest
treatment cost.
Questionable prognosis of tooth 21, which may have risk of
ankylosis, cervical root resorption, poor periodontal support or
root exposure after orthodontic traction.10

Disadvantage
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Option 3

Extract 21, forced eruption 23; 23, 24 substitute 21, 23.

Advantage
Disadvantage

More favorable for long-term periodontal health.
According to severity of tooth 23 impaction, treatment might be
difﬁcult, and the duration may be prolonged.8,9 Several
periodontal surgical procedures may be required. Restoration
with either porcelain veneer or composite resin build-up on 21
and 24 might be carried out.

Figure 3. Pre-treatment CBCT images, view from axial, frontal & sagittal slices (A); 3D reconstructed images from buccal (B) & palatal aspect (C).
Table 1. Initial and ﬁnal cephalometric values.
Skeletal pattern

Dental pattern

Proﬁle

Measurements

Norm

Initial

Debond

SNA( )
SNB( )
ANB( )
SN-MP (Go-Gn) ( )
U1 TO NA(mm)
U1 TO SN( )
L1 TO NB(mm)
L1 TO MP( )
Upper lipeE line
Lower lipeE line

82.9 ± 2.8
80.8 ± 2.5
2.1 ± 1.5
30.9 ± 3.9
5.3 ± 1.7
106.3 ± 4.9
6.1 ± 2.6
94.1 ± 5.0
1.9 ± 1.2
1.8 ± 1.6

80
81
1
33
2
100.5
3.5
88
1.5
1

79.5
80.5
1
31
7.5
111/104(#23)
3
93
1.5
0.5

After a full discussion of the pros and cons among
the different treatment options with the patient and
her family, a pure-orthodontic treatment to extract
tooth 21 and 35 was decided (Option 3). Orthodontic
forced eruption of the impacted maxillary left canine

into central incisor position and forward substitution of tooth 24 to canine were planned. To correct
lower dental midline, teeth 35 extraction and space
closure with moderate anchorage was performed. In
addition, an experienced interdisciplinary team
159
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Figure 4. First stage surgical exposure. Tooth 21 with evere dilaceration and alveolar bone dehiscence over palatal side. (A) After removal of impacted
incisor, (B) two buttons were bonded on palatal and labial sides of tooth 23 (Nov. 8, 2016).

would be organized, including orthodontist, oral
surgeon, periodontist, and prosthodontist.
Treatment progress
In the beginning, both arches were bonded with
0.022  0.028-inch slot pre-adjusted edgewise
brackets, sequential leveling and alignment were
performed. Posterior bite ramp was used for disocclusion when pushing space between tooth 11 and
24 to create positive overjet. After 3 months of
treatment, anterior crossbite was corrected and the
patient was referred to experienced oral surgeon for
extraction of impacted maxillary central incisor and
exposure of deeply impacted maxillary canine.
After full-thickness gingival ﬂap was elevated, the
impacted dilacerated incisor was separated into
multiple pieces and had been removed carefully to
preserve more alveolar bone. Two orthodontic attachments were bonded on the impacted canine,
which could help to provide better rotation and
tipping control (Figure 4) and the surgical ﬂap was
returned to original location. After that,
0.016  0.022-inch stainless steel archwire was used
to provide proper anchorage, traction of maxillary
canine was initiated. To avoid contact between tooth
23 and 22, traction direction was changed at
different stages. First, the impacted canine was
pulled mesially, after it had passed half of 22 position, a bucco-occlusal force was applied. Later on,
when the canine was palpable at buccal side on the
level of mucogingival junction (MGJ), second stage
of surgical intervention with open technique and
apically-positioned ﬂap (APF) was arranged
(Figure 5). After the bracket was bonded, we could
provide better 3D control by creative wire bending
(Figure 6).

Figure 5. Second stage surgical exposure with apically positioned ﬂap
(APF) technique of tooth 23 (July 12, 2017).

In the lower arch, the mandibular left second
premolar was extracted at 8th month of treatment,
and reciprocal space closure was performed to correct the lower dental midline.
At the 24th month, the canine was successfully
forced-erupted into occlusal level with acceptable

Figure 6. Buccal view during treatment. A cantilever arm was delivered
on maxillary left canine for uprigt and extrusion of the mesial tipping
cainie (July 20, 2017).
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Figure 7. Serial radiographs from panoramic ﬁlm. From initial to the 30th month.

Finally upper and lower dental midline was still
mild deviate to left by 0.5 mm, and the arch width
was narrower at upper left and lower left quadrants
due to extraction space closure. To establish a more
symmetrical arch form and control the dental
midline after unilateral extraction at left side, a
miniscrew was inserted between tooth 25 26 at the
level around MGJ (Figure 8). The screw was used to
provide some buccal ﬂaring force and protraction
for upper left dentition. Finally, all brackets were
removed at the 50th month. Vacuum-formed
retainer was delivered.

periodontal condition (Figure 7). In order to mimic
the maxillary central incisor, the labial surface and
cusp tip of canine were reshaped and build-up with
multiple-shaded composite resin. And to decrease
the prominence of canine root at 21 position, an
extra palatal-root-torque was given. Maxillary left
ﬁrst premolar was reshaped to substitute maxillary
canine. At the 30th month of the treatment, all
spaces were closed. From the 30th to 49th month,
ﬁnishing and detailing were performed. Since the
case was a facial asymmetry case with chin deviation to her right side, there is a nature borne
anchorage for lower arch at right side. After 23 was
erupted into 21 position, upper dental midline was
not much deviated, and the 35 extraction space
provide space for lower dental midline correction.
The residual space was closed by protraction of the
upper left dentition with miniscrew between 25 26
as anchorage. Also, right side Class II elastic and left
side Class III elastics was applied to control the
upper dental midline.

Treatment result
The post-treatment photographs and radiographs
are shown in Figures 8 and 9. After treatment, better
anterior dental esthetics was achieved and the
deeply
impacted
canine
was
successfully
substituted for maxillary central incisor with
acceptable periodontal support, adequate width of
161
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Figure 8. Post-treatment photographs. The extraoral photos showed the dental midline was coincided with facial midline. Intraorally, satisfactory
interdigitation, alignment was achieved with no sign of gingival recession over upper anterior teeth (Sep.4, 2019).

cephalometric radiograph analysis comparison
(Table 1) and superimposition (Figure10) showed the
upper incisor was proclined, tooth 26 was protracted
by 2.5 mm, tooth 36 was mesialized by 4.5 mm.

keratinized gingiva and harmonious scalloped
papilla morphology. Although there was some bone
loss on the force erupted 23 from X-ray (Figure 7).
Fortunately, the periodontal probing depth was
within normal range without bleeding on probing
around the tooth during clinical examination.
Currently, the guided tissue regeneration surgery is
not suggested around tooth 21 (23 substituted) due
to the horizontal bone loss, which may cause unpredictable outcome. However, if the patient care
about this uneven gingival line or the progressive
gingival recession in the future, the root coverage
surgery with coronally position ﬂap and connective
tissue graft may be considered.
Extraorally, the upper and lower dental midline
were both slightly deviated to left by 0.5 mm, and the
patient's proﬁle was maintained. Satisfactory occlusion, normal overjet and overbite, and acceptable
dental arch shapes were established. Lateral

DISCUSSION
Management of impacted teeth are always challenging in daily practice. There are several factors
which might affect the treatment outcome of
impacted teeth. Here are the key factors of decision
making in this case as follows:
Location and morphology of impacted teeth
Checking the position, direction, and the
morphology of the impacted teeth in three dimensions are always the ﬁrst step to determinate
the difﬁculty of management of impacted teeth. In
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Figure 9. Post-treatment radiographs. Panoramic ﬁlm showed acceptable root parallelism with no sign of external root resorption. Cephalometric ﬁlm.
Periapical ﬁlm revealed adequate alveolar bone height after surgical-orthodontic traction (Sep.4, 2019).

this case, the inverted and dilacerated root of the
impacted central incisor was noted from CBCT images. Chaushu and Becker10 reported that there was
longer treatment duration and poorer prognosis for
forced erupt impacted incisors with dilaceration.
According to their study, the dilacerated teeth had
higher risk of invasive cervical root resorption and
ankylosis during treatment, because the etiology
were highly related to trauma history. Besides, the
further endodontic treatment and apicoectomy
surgery might be needed after aligning into proper
position.11 The alternative options of dilacerated
incisors management were surgical repositioning,12,13 and tooth autotransplantation,14,15 However, the long-term outcomes of those alternative

options were unpredictable and technique sensitive.
In this case, although the impacted maxillary left
canine was located at highly vertical position and
large angulation to midline, there should be better
long-term outcome when substitution of dilacerated
incisor with impacted canine.
Mechanical design
High quality CBCT images allow us to locate the
position and surrounding conditions of impacted
teeth more accurately.16 With proper information,
appropriate and efﬁcient step by step biomechanical
design could be planned. After creating sufﬁcient
space for impacted tooth, it is mandatory to deliver
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Figure 10. Lateral cephalometric superimposition between initial (black line) and debonding (red line).

gingiva for the following APF surgery at second
stage. From recent systemic review, however, the
current literature is insufﬁcient to suggest which is
the best surgical procedure for soft tissue esthetic
outcomes after exposing labially impacted canines.18

light and continuous force sequentially in certain
direction to avoid contacting with neighbored teeth
and to bring the teeth within the alveolar housing.
Interrupted and slow traction could provide sufﬁcient time for soft tissue and bone come along
during forced eruption.
Surgical intervention

Patient compliance and shared decision making
(SDM)

Apart from orthodontic consideration, proper
surgical technique is critical to achieve better periodontal outcomes in managing the impacted teeth.
Window excision, APF, and closed eruption technique are 3 basic surgical approaches for uncovering labially impacted canine.17 There are 4 criteria to
determinate surgical technique and ﬂap design,
including the labio-palatal position, the mesio-distal
position, the vertical position of tooth crown relative
to MGJ and the width of keratinized gingiva. Besides, the sequential approaches (multiple stages)
also can be considered when dealing with the
deeply impacted teeth. In this case, the closed
technique was used in the ﬁrst stage intervention.
After the deep impacted canine was able to be
pulled occlusally toward the MGJ before exposing
into oral cavity, there would be more keratinized

As mentioned above, the location and
morphology of the impacted teeth, the alveolar bone
quantity around the root, the proximity and severity
of root resorption on adjacent teeth, and the surgical-orthodontic intervention technique are inﬂuencing factors of the ﬁnal outcome in deal with
impacted teeth. Additionally, the patient's age and
compliance were also important, since the treatment
duration might be longer than usual and the soft
tissue irritation during traction might be unavoidable. In patient with poor cooperation or low-quality
oral hygiene maintenance, the periodontal condition of the forced erupted teeth would be unpredictable even the teeth were in proper position.
Since there were more than one treatment option
for the impacted teeth management, all the considerations and thorough explanation for the whole
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treatment to patient and parents are extremely
important, then a favorable treatment plan can be
decided.
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CONCLUSION
In management of challenging cases with multiple
impacted teeth, careful diagnosis, proper treatment
planning, meticulous orthodontic force design,
cooperative patient and experienced interdisciplinary team collaboration could provide favorable
esthetic and long-term result.
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